Layered polyelectrolyte-silica coating for nanocapsules.
This paper demonstrates the ability to grow silica directly on a deposited surface of polyelectrolyte. Using this strategy, we describe the deposition of layered polyelectrolyte-silica coating on negatively charged surfaces of polystyrene particles and latex nanocapsules, which could not be coated directly with silica alone. By etching away the underlying polystyrene bead, we were able to form polyelectrolyte-silica capsules that were mechanically robust. Using scanning and transmission electron microscopy, we imaged and studied the coating after the deposition of each layer of polyelectrolyte and silica. We then applied this new coating to latex nanocapsules that were loaded with fluorescein molecules. We found that the coating procedure did not cause the loaded molecules to leak out from the capsules, and we determined that the variation in the number of loaded molecules among capsules arose from differences in the volume of the nanocavities and was not caused by the loading and coating of the capsules. This layered architecture permits the thickness of the coating to be controlled in principle over a wide dynamic range, but more importantly, this coating could act as an effective seal to prevent undesired leakage from nanocapsules and thus increase the long-term storability of loaded capsules. Over a 30-day period, we determined that leakage from uncoated capsules was significant but negligible for ones that were coated with two layers of polyelectrolyte-silica. Using single-pulse UV photolysis of individual nanocapsules, we demonstrate that the molecules contained within coated capsules could be released effectively and on demand with a single laser pulse.